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REMARKS 



Applicants have submitted herewith a Substitute Specification. The Substitute 

Specification does not contain new matter. A marked-up copy of the original specification 

showing the matter being added to and deleted from the specification is also submitted herewith. 

The Specification has been amended to replace the Abstract of Disclosure. Claims 1-9 are 
pending in this application. 



on the merits is earnestly solicited. 

Should there be any outstanding matters that need to be resolved in the present 
application, the Examiner is respectfully requested to contact James M. Slattery (Reg. No. 
28,380 ) at the telephone number of the undersigned below, to conduct an interview in an effort 
to expedite prosecution in connection with the present application. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies 
to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37.C.F.R. §§1.16 or 1.14; particularly, extension of time fees. 

Dated: June 14,2006 Respectfully submitted. 



Conclusion 



Entry of the above amendments is earnestly solicited. An early and favorable first action 



James{)M. Slattery I ) 

Registration No.: 28,380 
BIRCH, STEWART, KOLASCH & BIRCH, LLP 
8110 Gatehouse Road 
Suite 100 East 
P.O. Box 747 

Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicant 
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Title of the Inven^j^ O ^ rO |/r f (j j.^ ajU§ 

A High Efficient Method of High Efficient Slagging of T Slag Scooping-Up fat^ 
from Liquid Iron and A Device for Implementing Said Method 

Technical Field of the Invention 

The present invention generally relates to the field of smelting technology. More 
particularly, it relates to a method of high efficient dross removal from the surface of 
liquid iron and a device for implementing the process of slagging off for slag 
scooping-up trom the liquid iron by means of the aforesaid method. 

Background of the Invention 

After the pre-treatment of desulfiirization, desiliconization and dephosphorization, | 
the liquid iron will produce a great amount of solid slag which float on its surface. 
The solid slag must be removed away promptly. Otherwise it may impair the 
pre-treatment effect for the liquid iron, leading to the rise in production cost of the 
next processes. 

The existing slagging-off device in the process of pre-treatment of liquid iron has 
been used since the 1950s or 1960s. This kind of slagging-oflf machine for liquid iron 
is of linear reciprocating type, driven mechanically or hydraulically. A slag rake, 
which is made of refractory material, is mounted on a cantilever of the machine. By 
immersing the rake into the liquid iron to a certain depth and making it moving along 
the surface of liquid iron in linear or curved reciprocating manner, it can rake out the 
solid slag floating on the surface of liquid iron in the ladle gradually. 

However, the conventional slagging-off" technique and the equipment have 
disadvantages as follows: (1) Long time taking for the work of slagging-off" and low 
working efficiency. Normally, it would need to reciprocate for over ten or even tens of 
times, which takes 5 to 10 minutes; (2) Incomplete deslagging and low deslagging rate. 
By adding slag adhesive agent or slagging-ofiF agent so as to conglomerate the slag, 
the deslagging rate can just reach 80% to its maximum. The incomplete deslagging 
would directly bring about much more resulfurization in converter or electric furnace; 
(3) Liable to carry away liquid iron while raking out slag, generally with an iron loss 
between 0.5% and 1.0%. These problems have already become the worldwide 
problems that trouble the international iron and steel industry and constrain the 
development in this field. The direct economic loss incurred thereof is over 0.5 billion 
US dollars each year. 

Over the recent years, rapid development has seen in China's iron and steel industry, 
with an overall yield reaching the first place in the world. It was estimated that 
pretreatment amount of liquid iron could reach 50 million tons in 2003. But, as the 
technology and equipment are relatively backward, the actual iron loss rate is mostly 
around 1 .0%. Together with the economic loss caused by resulfurization in converter 
and electric furnace, the direct economic loss a year would be over 0.5 billion RMB. 
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Disclosure of the Invention 

In order to overcome the disadvantages of the existing method and equipment for the 
process of slagging-oflf for liquid Iron as mentioned above, the present invention is to 
provide a new and high efficient slagging off method for slag scooDina-up and a 
device for implementing said method. The swing movement is adopted in the 
slagging olf technology process of slag scoopins-up in the present application. It 
makes the process more speedy and efficient, and reduces the iron loss significantly. 

The method of high effici e nt flagging off for liquid iron of the pres e nt invention is 
doscribod as follows: Th e two wijigs of slag rake mounted to the tront end of 
cantilever makes swing movomont rospoctivoly along the surface of liquid iron. W^en 
gradually moving clos e to e ach other, th e y get put together and clamp the solid slag. 
Then, driven by the cantilever, th e two slag rakes move back to the vicinity of the 
edge of the liquid iron ladle and discharge the slag. llie high efficient method of $la» 
scoopingHip from liquid iron of the present invention is described as follows: the two 
wings of slag rake mounted to the :front end of cantilever descend side by side ttntil 
beneath the surface of the liquid iron at a certain depth. The two rakes make swing 
movement respectively along the surface of liquid iron. When gradually moving close 
to each other in the course of swing movement, thev get put together and clamp the 
solid slag. Then, driven by the cantilever, the two slag rakes which clamp the sold slag 
are brought to ascend until above the surface at a certain height. Finally they leave the 
space over the Jadle and discharge the slag. 

First the two slag roives d e sc e nd s id e by side until b e neath the surface of the liquid 
iron at a certain depth. Then after the swing mox^emont, they are brought to asc e nd by 
the cantil e v e r until above the surfac e at a certain height. Finall}', the two slag rakes arc 
driven b\' th e cantilev e r to move to the outside of the edge of liquid iron ladle and 
discharge the slag. A high efficient method of slag scooping-up from liquid iron: 

(n W^ien the liquid iron ladle moves in and takes its working position, the flatcar. 
driven bv a motor or hvdmulic power, moves foi-ward to api^ropriate working 
position for the process of slag scooping-up; 

(2) The hoisting main shaft (oil cylinder) starts to operate. It brings the slag rakes 
down into the liquid iron and beneath the surface at a certain depth bv means of a 
cantilever: 

(3^ Hvdraulicallv driven bv the oil cylinder, the slag rakes make swing movejnent for 
collecting slag: 

(4) When the two slag rakes move to the edge of liquid iron ladle, the hoisting main 
shaft foil cylinder) lifts up the cantilever, which brings the slag rakes up and above 
the surface at 30 to 1 OOmin: 

(5) Driven bv the motor or hydraulic power, the flatcar stans to move backward until 
to the position where the slag rakes completely leave the space over the liquid iron 
ladle: 
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(6) The two slag rakes swing in a reversed wav respectively so as to make the slag in 
the rakes fall down into the slaa hopper in the vicinitx' of the ladle. 

A device for implementing the aforesaid high efficient method of slagging off for sla^ 
scooping-up from liquid iron, comprising a flatcar track, a flatcar which reciprocates 
along the flatcar track and a cantilever which is connected to the flatcar by means of a 
hoisting main shaft. The rack is fitted in the drive case at the front end of the 
cantilever It is engaged with the gears on its two sides. The two gears are fixed to the 
rear ends of two slag rakes by means of two rotating shafts. 

There is an oil cylinder connected to the rear end of the rack. It drives the rack to 
move forward or backward. The flatcar is driven by a motor or hydraulic power to 
move along the fiatcar track. One side of each of the two slag rakes which gathers and 
clamps slag is in saw-tooth shape. 

Comparing the existing slagging-ofif technology and equipment, the present invention 
has the following advantages: (1) The deslagging rate increased obviously. If the slag 
amount is not much, just one sv^ng motion of the two slag rakes will rake out over 
90% of the slag. And if the slag amount is much, over 90% of slag can be raked out 
after two or three swing motions; (2) The speed for the process of slagging-ofF 
increased greatly. It just takes less than 3 minutes for the whole process of 
slagging-ofF; (3) At the final stage of the slagging ol i slae scooping-up process, the 
slag rakes ascend and leaves away from the surface of the liquid iron. It makes the 
liquid iron left in the rakes flow back mostly to the ladle. Accordingly, the iron loss 
can be greatly decreased in the slagging-off process, with the loss rate being strictly 
controlled within 0.1%. 

Brief Description of the Drawings 

Figure 1 is a structural schematic diagram of the device for slagging off slae 
scooping'Up of the present invention; 

Figure 2 is a structural schematic diagram of the driving mechanism of the slag rake. 

Detailed Description of the Preferred Embodiment 

The prevent invention will be more clearly understood by the detailed description of 
the process of slaggijig off slag scooping-up that follows herein, which can be taken 
as one of the preferred embodiments of the high efficient slagging-ofif method of the 
present invention. 

(1) When the liquid iron ladle moves in and takes its working position, the flatcar, 
driven by a motor or hydraulic power, moves forward to appropriate working 
position for the process of slagging ofl slag scooping-up ; 

(2) The hoisting main shaft (oil cylinder) starts to operate. It brings the slag rakes 
dovm into the liquid iron and beneath the surface at 20 to 50mm by means of a 
cantilever; 
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(3) Hydraulically driven by the oil cylinder, the slag rakes make swing movement for 
collecting slag; 

(4) When the two slag rakes move to the edge of liquid iron ladle, the hoisting main 
shaft (oil cylinder) lifts up the cantilever, which brings the slag rakes up and above 
the surface at 30 to 100mm; 

(5) Driven by the motor or hydraulic power, the flatcar starts to move backward until 
to the position where the slag rakes completely leave the space over the liquid iron 
ladle; 

(6) The two slag rakes swing in a reversed way respectively so as to make the slag in 
the rakes fall down into the slag hopper in the vicinitj^ of the ladle. 

The device for implementing the process of slagging - off slag scooping-up for the 
present invention become apparent from the following more detailed description, 
which is only one of the embodiments to implement the aforesaid method. In fact, the 
method of the present invention can generate many variants of slagging off slag 
scooping-up equipment of different types of structures. 

The device for implementing the process of slamming off slaa scooping-up of the 
present invention comprises a flatcar track 8, a flatcar 7 reciprocating on the track 8 
and a cantilever 4 connected to the flatcar 7 by means of a hoisting main shaft (oil 
cylinder) 5. The rack 10 is fitted at the front end of the cantilever 4. The rack is 
engaged with the gears 1 1 on its two sides. The two gears 1 1 are fixed to the rear ends 
of two slag rakes 1 by means of the two rotating shafts 3. The said slag rakes 1 can be 
made of refractory material or other materials. 

There is an oil cylinder 9 connected to the rear end of the rack 10. It drives the rack 10 
to move forward or backward. The slag rakes 1 are driven to make swing movement 
by means of the gears 11 and rotating shaft 3. Practically, there are many ways to 
drive the slag rakes to make swing movement, one of which is rack and gear method. 
Other driving methods could be of gear, cam, worm and worm gear, chain, belt, 
oscillating oil cylinder or any other hydraulic or electric driving types. 

The flatc£ir 7 can be driven to move on the flatcar track 8 either by a motor or by 
chain mechanism of a hoist. It can also be driven by its own power of the flatcar. 

One side of each of the two slag rakes which gathers and clamps slag is in saw-tooth 
shape, which make it easy for collecting and clamping the slag. 

The hydraulic system (oil pump and oil tank) 6 can be fixed to the rear end of the 
cantilever. 

Additionally, the cantilever 4 can be designed to be of hydraulic driven type as 
requested by customer. The flatcar 7 can be driven electrically to ensure the accurate 
position and the automatic control of the whole process. 



